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LATCH 

BACKGROUND OF THE INVENTION 

5 1 . Field of the invention 

The present invention relates to a latch for releasably securing a first member, such as a 
door or the like, relative to a second member. 
2. Description of the prior art 

Latches are used to releasably secure panels, covers, doors, electronic modules, and the 
10 like to other structures such as compartments, cabinets, containers, doorframes, other panels, 

frames, racks, etc. Although many latch designs are known in the art, none offers the advantages 
of the present invention. The advantages of the present invention will be apparent from the 
attached detailed description and drawings. 

15 SUMMARY OF THE INVENTION 

The present invention is directed to improvements in latch design. The illustrated 
embodiment exemplifying the several inventive concepts of the present invention is a rotary 
pawl latch provided with a multi-directional mounting. The illustrated embodiment has a rotary 
20 pawl, a catch member, an actuating member, and a pivotally movable handle. The rotary pawl is 
biased toward the unlatched position. The catch member is biased toward engagement with the 
rotary pawl. The catch member can catch and hold the pawl in the latched position. The catch 
member must be disengaged from the pawl to allow the pawl to rotate to the unlatched position. 
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The actuating member is biased toward being disengaged from the catch member. A user can 
bring the actuating member into engagement with the catch member in order to disengage the 
catch member from the pawl by moving the handle to raised position from a folded-down 
position. The handle has a cam surface that engages the actuating member and pushes the 
5 actuating member into engagement with the catch member. The catch member has a ramp or 
inclined surface, and the actuating member engages this inclined surface or ramp in such a way 
that the resultant force moves the catch member out of engagement with the pawl, thereby 
allowing a member secured by the latch to be opened. 

The handle and the actuating member are carried by a first housing, and the pawl and 
10 catch member are carried by a second housing. The first and second housings can be secured 
together with the first and second housings being relatively oriented in any one of a plurality of 
orientations, while the latch remains operational with the two housings secured together in any of 
the various orientations. 

Accordingly, one object of the present invention is to provide a single latch design that 
1 5 can be applied to doors in a variety of orientations and/or with keepers in a variety of 
orientations without any modifications to the latch being necessary. 

Another object of the present invention is to provide a latch wherein the latch is made up 
of modules that can be assembled in any one of a plurality of angular orientations relative to one 
another. 

20 Yet another object of the present invention is to provide a latch wherein the latch is made 

up of modules that can be assembled in any one of a plurality of angular orientations relative to 
one another without any modification to the modules. 
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Still another object of the present invention is to provide a latch wherein the latch is made 
up of modules such that modules can be easily substituted for to allow a variety of handle styles 
to be used with the latch. 

Still another object of the present invention is to provide a latch wherein the latch is made 
5 up of modules such that modules can be easily substituted for to allow a variety of latch 
mechanisms to be used with the latch. 

These and other objects of the invention will become apparent from the drawings and the 
detailed description appended hereto. 



10 BRIEF DESCRIPTION OF THE DRAWINGS 



Figs. 1-6 are views of a latch according to the present invention shown with the handle 
folded-down and the pawl in the latched position. 

Figs. 7-12 are views of a latch according to the present invention shown with the handle 
1 5 raised and the pawl in the unlatched position. 

Figs. 13-18 are views of a latch according to the present invention shown with the handle 
raised and the pawl in the unlatched position with the latch module in a second orientation 
relative to the actuator module. 

Figs. 19-24 are views of a latch according to the present invention shown with the handle 
20 raised and the pawl in the unlatched position with the latch module in a third orientation relative 
to the actuator module. 
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Figs. 25-30 are views of a latch according to the present invention shown with the handle 
raised and the pawl in the unlatched position with the latch module in a fourth orientation 
relative to the actuator module. 

Figs. 3 1-36 are views of a handle of a latch according to the present invention. 
5 Figs. 37-42 are views of the housing of an actuator module of a latch according to the 

present invention. 

Figs. 43-48 are views of the actuating member of the actuator module of a latch 
according to the present invention. 

Figs. 49-50 are views of the pivot pin the handle of a latch according to the present 
10 invention. 

Figs. 51-56 are views of the lock plug used with a latch according to the present 
invention. 

Figs. 57-62 are views of the housing of the latch module of a latch according to the 
present invention. 

15 Figs. 63-68 are views of the catch member of the latch module of a latch according to the 

present invention. 

Fig. 69 is a perspective view of a torsion spring of the latch module of a latch according 
to the present invention. 

Fig. 70 is a perspective view of a compression spring of the actuator module of a latch 
20 according to the present invention. 

Figs. 71-76 are views of the keeper rod for use with a latch according to the present 
invention. 
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Figs. 77-79 are views of the torsion spring for biasing the pawl of a latch according to the 
present invention. 

Figs. 80-81 are views of the .pawl of a latch according to the present invention. 

Figs. 82-83 are views of a screw for securing the modules of a latch according to the 
5 present invention together. 

Fig. 84 is a cross sectional view of a latch according to the present invention shown with 
the handle folded-down and the pawl in the latched position but with the lock plug unlocked. 

Fig. 85 is a cross sectional view of a latch according to the present invention shown with 
the handle folded-down and the pawl in the latched position but with the lock plug locked. 
10 Fig. 86 is a cross sectional view of a latch according to the present invention shown with 

the handle in an intermediate position but with the pawl in the latched position and the lock plug 
locked. 

Figs. 87-88 are views of the latch module of a latch according to the present invention 
showing the pawl in the latched position. 
15 Figs. 89-90 are views of the latch module of a latch according to the present invention 

showing the pawl in the unlatched position. 

Fig. 91 is a cross sectional view of a latch according to the present invention shown with 
the handle raised and the pawl in the unlatched position and with the lock plug unlocked. 

Similar reference characters denote corresponding features consistently throughout the 
20 attached drawings. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The latching mechanism disclosed herein with respect to the illustrative embodiment is 
similar in operation to the rotary-pawl latches disclosed in U.S. Patent Number 5,927,772, issued 
5 on July 27, 1999, U.S. Regular Utility Patent Application Number 10/001,479, filed on 

November 1, 2001, U.S. Provisional Patent Application Number 60/245,089, filed on November 
1 , 2000, U.S. Provisional Patent Application Number 60/254,605, filed on December 10, 2000, 
U.S. Provisional Patent Application Number 60/273,944, filed on March 7, 2001, U.S. 
Provisional Patent Application Number 60/318,639, filed on September 13, 2001, and U.S. 

10 Provisional Patent Application Number 60/312,677, filed on August 15, 2001, all of which are 
incorporated herein by reference in their entirety. 

The Referring to Figs. 1-91, the present invention is directed to a latch that is particularly 
suited for releasably securing a first member relative to a second member. For example, the 
latch of the present invention can be used to releasably secure a door against a doorframe. An 

15 illustrative embodiment 100 of the latch of the present invent is shown in the drawing figures. 
In the illustrative embodiment, the latch 100 is used to secure the door 102 against a doorframe 
104. However, the latch 100 could easily have been installed to the doorframe and engaged a 
keeper attached to the door to securely hold the door in the closed position. 

The latch 100 includes a latch module 106 and an actuator module 108. The latch 

20 module 106 includes at least a portion of a latching mechanism such as that which will be 

described later in reference to the illustrative embodiment. The actuator module 108 includes a 
first housing 1 10, an actuating member 1 12, a handle 114, and a lock plug 1 16. The handle 1 14 
is pivotally attached to the first housing 110. The handle 1 14 moves pivotally between a raised 
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position as shown in Fig. 91 and a folded-down position as shown in Fig. 84. The handle 1 14 is 
provided with cam surfaces 118. The actuating member 1 12 includes a base 120 and a post 
member 122 that projects from the bottom of the base 120. The post member 122 has a 
longitudinal axis that also defines the longitudinal axis of the actuating member 112. The 
5 actuating member 1 12 is supported by the first housing 1 10 for linear movement directed along 
the longitudinal axis of the post member 122 of the actuating member 112. The base 120 is 
provided with cam surfaces 1 24 that register with the cam surfaces 1 1 8 of the handle 114. In the 
fully assembled actuator module 108 the actuating member 1 12 moves linearly along an 
imaginary axis coincident with the longitudinal axis of the post member 122 in response to the 

10 handle 1 14 moving between the raised position and the folded-down position. 

The actuating member 1 12 moves linearly between an extended position illustrated in 
Fig. 91 and a retracted position illustrated in Fig. 84. The cam surfaces 1 18 of the handle 1 14 
engage the cam surfaces 124 of the base 120 to move the actuating member 1 12 linearly along 
the imaginary axis, which is coincident with the longitudinal axis of the post member 122, from a 

15 retracted position to an extended position as the handle 1 14 is pivotally moved from the folded- 
down position to the raised position. 

A coil spring 126 is placed around the post member 122 intermediate the base 120 of the 
actuating member 112 and the bottom of the first housing 1 10. The coil spring 126 biases the 
actuating member 112 toward the retracted position and into engagement with the handle 1 14 

20 such that the cam surfaces 1 24 are maintained in engagement with the cam surfaces 1 1 8 over at 
least a portion of the range of motion of the handle 1 14. Preferably, the coil spring 126 
maintains the cam surfaces 124 in engagement with the cam surfaces 1 1 8 over the full range of 
motion of the handle 1 14 between the folded-down position and the raised position. The spring 
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126 acting through the actuating member 1 12 also biases the handle 1 14 toward the folded-down 
position such that when the handle 1 14 is released while in the raised position, the handle 1 14 
tends to return to the folded-down position. Furthermore, the handle 1 14 returns to the folded- 
down position as the actuating member 1 12 returns to the retracted position. 
5 The first housing 1 10 has a cup-like portion 128 designed to receive the latch handle 1 14 

when the latch handle 1 14 is in the folded-down position. The cup-like portion 128 has an open 
top that is surrounded by a first flange or bezel 130. The first housing 1 10 is adapted to be 
mounted in an opening 132 in the door 102 such that the cup-like portion 128 passes into the 
opening 132 and the flange 130 abuts the exterior surface of the door adjacent the opening 132. 

10 The first housing 1 10 projects to only a small height above the exterior surface of the door 102 
when the latch 100 is mounted in the door. This small height is roughly equivalent to the 
thickness of the flange or bezel 130 that surrounds the open top of the cup-like portion 128 of the 
first housing 110. In the illustrated embodiment, the opening 132 is formed in a slight 
depression in the exterior of the door 102, and therefore the projection of the first housing 110 

1 5 above the exterior surface of the door is even less than the thickness of the flange or bezel 1 30. 
Desirably, the latch handle 1 14 is substantially flush with the flange or bezel 130 of the cup-like 
portion 128 of the first housing 1 10 when the latch handle 1 14 is in the folded-down position. In 
the latch 100, the latch handle 1 14 can be folded down to be substantially flush with the flange or 
bezel 130 of the cup-like portion 128 of the first housing 110. The cup-like portion 128 of the 

20 first housing 1 1 0 is sized and shaped to correspond at least with key portions of the outline of the 
latch handle 1 14 in plan view. 

The handle 1 14 has a stem 134 extending from an approximately D-shaped portion 136 that 
together give the handle 1 14 an approximately mushroom shape in plan view. The D-shaped 
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portion 136 has a corresponding approximately D-shaped opening 1 38 that allows a user to insert 
one or more fingers in the opening 138 in order to grasp the handle 1 14 and move it to the raised 
position. This handle design also provides an efficient pull handle for pulling the door 102 open. 
The open top of the cup-like portion 128 is shaped to correspond to the outline of the handle 1 14 
5 in plan view. The stem 134 has a hole 140 passing therethrough. The hole 140 registers with 
holes 142 in the first housing 1 10. A pivot pin 144 passes through the hole 140 and the holes 
142 to pivotally attach the handle 1 14 to the housing 110. The pivot pin 144 is preferably of the 
roll pin type, i.e. a pin made by rolling up a flat sheet of metal. In the illustrated embodiment, 
the pin 144 frictionally engages the hole 140 and is free to rotate in the holes 142. The opposite 

10 arrangement would also work, i.e. the pin 144 could frictionally engage the holes 142 and be free 
to rotate in the hole 140. 

An approximately cylindrical lock plug housing 146 is formed in the stem 134 of the 
handle 1 14. The lock plug housing 146 is adapted to receive the lock plug 1 16. The lock plug 
1 16 is received in the lock plug housing 146 in the fully assembled actuator module 108. The 

15 lock plug 1 16 is of a well-known type and will not be described here in detail. In the locked 

configuration, a series of tabs projecting from the side of the lock plug 1 16 engage a recess in the 
wall of the lock plug housing 146 to keep the lock plug 116 from rotating. When the appropriate 
key is inserted in the lock plug 1 16, the tabs are retracted into the lock plug to allow the lock 
plug to be rotated between the locked and unlocked positions by turning the key. The lock plug 

20 1 16 is retained in the lock plug housing 146 with a retaining wafer. The bottom end 148 of the 
lock plug, i.e. the end opposite the end having the keyhole, has a slotted or channel configuration 
and is provided with a channel 150 that is open at both ends. 
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Projecting from the bottom of the cup-like portion 128 is a hollow box-like receptacle 
152 that has a top opening that is coincident with an opening in the bottom of the cup-like 
portion 128. A round opening 154 is provided in the bottom of the receptacle 152. The opening 
154 is sized to provide clearance for the post member 122 of the actuating member 1 12. The 
5 receptacle 152 houses the spring 126, at least a portion of the base 120 and at least a portion of 
the post member 122. As the actuating member moves to the extended position more of the base 
120 is received within the receptacle 152 and the post member 122 projects outward to a greater 
extent from the bottom of the receptacle 152. In the extended position, the extent of projection 
of the post member 122 outward from the bottom of the receptacle 152 is at its maximum. In the 

10 retracted position, the extent of projection of the post member 122 outward from the bottom of 
the receptacle 152 is at its minimum. 

Extending downward from the flange 130 are a plurality of cylindrical sleeves 156. Each 
cylindrical sleeve 156 has a hole 158 that is coaxial with the longitudinal axis of the respective 
cylindrical sleeve 156. The plurality of holes 1 58 are distributed evenly around the post member 

15 122 with each hole 158 being equidistant from the longitudinal axis of the post member 122. 

Thus, the holes 158 are distributed evenly along a circular arc having a center through which the 
longitudinal axis of the post member 122 passes. In the illustrated embodiment there are four 
holes 158 at 90° intervals. 

In the illustrative embodiment, the latch module 106 includes a second housing 160, a 

20 pawl 162, and a catch member 164. The pawl 162 is supported by the second housing 160 for 
rotary movement between the latched position shown in Fig. 84 and the unlatched position 
shown in Fig. 91 relative to the second housing 160. The pawl 162 is spring biased toward the 
unlatched position. The catch member 164 is linearly movable relative to the housing 160 
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between the engaged position shown in Fig. 84 and the disengaged position shown in Fig. 91 and 
is spring biased toward the engaged position. The catch member 164 maintains the pawl 162 in 
the latched position when the pawl 162 is in the latched position and the catch member 164 is in 
the engaged position. The pawl 162 is released for rotational movement to the unlatched 
5 position under spring bias when the catch member 164 is moved to the disengaged position. The 
catch member 164 is provided with a ramp or inclined surface 166. The pawl 162 has a catch 
surface 168 that is engaged by the catch member 164 to retain the pawl 162 in the latched 
position when the pawl 162 is in the latched position and the catch member 164 is in the engaged 
position. The pawl 162 moves rotationally between the latched position and the unlatched 

10 position about an axis of rotation defined by two half shafts 170 projecting from either side of 
the pawl 162. The pawl 162 has a pawl slot 172 having an open end 174. The second housing 
160 has a crook portion 176 that overhangs the axis of rotation of the pawl 162 such that the 
crook portion 176 obstructs the open end of the pawl slot 172 when the pawl 162 is in the latched 
position as shown in Fig. 84. The open end of the pawl slot 1 72 is positioned for unobstructed 

15 access from at least one direction by a keeper rod 178 when the pawl 162 is in the unlatched 
position as shown in Fig. 91. The pawl 162 has a cam surface 180 that defines one side of the 
open end of the pawl slot 1 72. The cam surface 180 at the open end of the pawl slot 172 is 
impacted by the keeper rod 178 to thereby initiate rotation of the pawl 162 from the unlatched 
position toward the latched position. Further engagement of the keeper rod 178 with the pawl 

20 slot 172 causes further rotation of the pawl 162 toward the latched position as the first member, 
the door 102 in this example, is moved to the closed position relative to the second member, the 
doorframe 104 in this example. Thus, the movement of the pawl 162 to the latched position is 
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accomplished by moving the first member, the door 102 in this example, to the closed position 
relative to the second member, the doorframe 1 04 in this example. 

In the fully assembled latch 100 the actuating member 1 12 is adapted to selectively 
engage the catch member 164 to thereby move the catch member 164 to the disengaged position. 
5 In the illustrated embodiment, the post member 122 of the actuating 112 member engages the 
inclined surface 166 to move the catch member 164 from the engaged position to the disengaged 
position as the actuating member 1 12 is moved linearly from the retracted position to the 
extended position in response to movement of the handle 1 14 from the folded-down position to 
the raised position. Due to the angle of the inclined surface 166 relative to the longitudinal axis 

10 of the post member 122, the force exerted by the post member of the actuating member 1 12 on 
the inclined surface 166 of the catch member 164 results in a force component in the direction of 
the linear movement of the catch member 164 that forces the catch member 164 toward and 
ultimately to the disengaged position. In this way, the pawl 162 is released from the latched 
position when the handle 1 14 is moved from the folded-down position to the raised position. 

15 The housing 160 has a crook portion 176 that closes off the open end of the pawl slot 172 

when the pawl 162 is in the latched position. Furthermore, the housing 160 is adapted to allow 
an unobstructed path for the keeper rod 178 to the open end of the pawl slot 172 when the pawl 
162 is in the unlatched position. In the illustrated embodiment, the housing 160 has a crook 
portion 176 that is provided with an open U-shaped indentation or recess 182 as viewed in 

20 profile. The crook portion 176 is attached to a cup-like portion 1 84 of the housing 160. The 

lateral side of the U-shaped indentation 182 located farthest from the cup-like portion 184 acts to 
close off the open end of the pawl slot 172 when the pawl 162 is in the latched position. The 
open mouth of the U-shaped indentation 182 allows an unobstructed path to the pawl slot 172 
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when the pawl 162 is in the unlatched position. The U-shaped indentation 182 is sized such that 
the housing 160 will not interfere with the movement of the keeper rod 178 relative to the 
housing 160 as the pawl 162 is moved from the unlatched position to the latched position by 
contact with the keeper rod 178. The cup-like portion 184 of the housing 160 houses the catch 
5 member 164. A slot 186 is provided within the crook portion 176 of the housing 160. The slot 
186 receives a portion of the pawl 162 and allows for the pawl 162 to be rotationally supported 
by the housing 160 while portions of the pawl 162 project into and overlap the U-shaped 
indentation 182, all without interference with the rotational movement of the pawl. The slot 186 
continues through a portion of the wall and the bottom of the cup-like portion 184 of the housing 

10 160 such that the portion of the pawl 162 including the catch surface 168 can move rotationally 
through the cup-like portion 184 where it can come into contact with the catch member 164 
when necessary. This arrangement allows the pawl 162 to move rotationally relative to the 
housing 160 over its operational range of motion without interference from any part of the cup- 
like portion 184 of the housing 160. 

1 5 The U-shaped indentation 1 82 is oriented such that the open mouth of the U-shaped 

indentation 1 82 is directed in a direction that is substantially perpendicular to the bottom of the 
cup-like portion 184 of the housing 160. In the illustrated embodiment, the longitudinal axis of 
the catch member 164 essentially lies in the plane of rotation of the pawl 162. The plane of 
rotation of the pawl 162 is defined as a plane to which the axis of rotation of the pawl 162 is 

20 perpendicular and that passes through the center of the pawl 162. 

The pawl 162 is pivotally connected to the housing 160 with the half shafts 170, each of 
which passes through a respective one of the holes 188 provided in the crook portion 176 of the 
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housing 160. The holes 188 pass through the crook portion 176 of the housing 160 on either side 
of the slot 186. 

The pawl 162 has a body portion 190 to which the half shafts 170 are attached. The pawl 
162 has a lug or projection 192 and is provided with a pawl slot 172 to retain the keeper rod 178 
5 the pawl 1 62 is in the latched position. In the illustrated example, the keeper rod 178 has a 
mounting base 194 for mounting the keeper rod 178 to a member such as the doorframe 104. 
The keeper rod 1 78 has a rod or bar shape that engages the pawl slot 172 as the door 102 is 
moved to the closed position relative to the keeper rod 178 and the doorframe 104. When the 
door 102 is closed, the keeper rod 178 will be positioned or caught in the pawl slot 172 with the 
10 pawl 162 in the latched position. In this position the open end of the pawl slot 172 is closed off 
by the lateral side of the U-shaped indentation 182 distal from the cup-like portion 184 for added 
security. The pawl 162 is also provided with an arm portion 196 extending from the pawl body 
190. 

A pawl torsion spring 198 is installed on the pawl 162 with the coiled portions 200 and 
15 202 surrounding a respective one of the half shafts 170 on either side of the pawl 162. The cross 
bar 204 of the torsion spring 198 engages the notch 206 in the arm portion 196. In the illustrated 
example the notch 206 is enlarged to more positively retain the cross bar 204 in position relative 
to the pawl 162. The torsion spring 198 also has first and second arms 208,210 and third and 
fourth arms 212,214. The spring arms 212,214 extend from the respective coiled portions 200 
20 and 202 of the torsion spring 1 98 and connect to cross bar 204 at either end thereof. The pawl 
arm 196 is positioned intermediate the spring arms 212 and 214. The projection or lug 192 
carries the catch surface 168 that extends roughly in a radial direction relative to the pivot axis of 
the pawl 162. 
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The arms 208, 210 of the torsion spring 198 fit into and lie along the steps 216, 218, 
respectively, formed by a wider portion of the slot 186 in the area of the holes 188. With the 
arms 208, 210 of the torsion spring 198 positioned along the steps 216, 218, the cross bar 204 of 
the torsion spring 198 exerts a force on the arm portion 196 of the pawl 162 that biases the pawl 
5 162 toward the unlatched position. 

The catch member 164 is in the form of a plate that is positioned on or near bottom of the 
cup-like portion 184 of the housing 160. The catch member 164 is guided in its linear movement 
between the engaged and disengaged positions by guide brackets 220 and guide opening 222. 
The guide brackets 220 are supported by the bottom of the cup-like portion 184 of the housing 

10 160. The guide opening 222 is provided in the guide plate 224 that is also supported by the 
bottom of the cup-like portion 1 84 of the housing 1 60. A torsion spring 226 is provided for 
biasing the catch member 164 toward the engaged position. The torsion spring 226 is maintained 
in a fixed location by a post 228 that projects from the bottom of the cup-like portion 184 and 
passes through the coiled portion of the torsion spring 226. One arm of the torsion spring 226 

1 5 contacts the wall of the cup-like portion 1 84 and the other arm of the torsion spring 226 engages 
a groove 230 in the catch member 164 to thereby bias the catch member 164 toward the engaged 
position. When the catch member 164 is in the engaged position and the pawl 162 is in the 
latched position, the catch member 164 is positioned behind the lug 192, in engagement with the 
catch surface 168, and prevents the pawl 162 from rotating to the unlatched position. 

20 The latch 100 is actuated by moving the handle 1 14 to the raised position. The handle 

1 14 is designed such that a user can move the handle 1 14 to the raised position by hand. When 
the handle 1 14 is moved to the raised position, the catch member 164 is moved to the disengaged 
position such that the catch member 164 is moved out of engagement with the projection or lug 
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192 thereby freeing up the pawl 162 for pivoting. The catch member 164 is moved to the 
disengaged position as a result of the interaction of the actuating member 1 12 and the inclined 
surface 166, as has already been described, as the actuating member 1 12 is moved to the 
extended position responsive to the movement of the handle 1 14 to the raised position. The bias 
5 provided by the pawl torsion spring 198 rotates the pawl 162 from its latched position illustrated 
in Fig. 84, where the keeper rod 178 is cooperatively captured by the pawl slot 172 and the U- 
shaped indentation 182, toward its unlatched position illustrated in Fig. 91. The rotation of the 
pawl 162 brings the opening of the pawl slot 172 out from the portion of the slot 186 formed in 
the side of the U-shaped indentation 182 distal from the cup-like portion 184, such that the 

10 opening of the pawl slot 172 faces roughly toward the base 194 of the keeper rod 178, thus 

allowing the keeper 178 to be disengaged from the pawl 162. The door 102 can then be opened 
by moving it to the open position. 

The cup-like portion 184 has an open top that is surrounded by a second flange 232. 
Distributed along the wall of the cup-like portion 184 are a plurality of pockets 234 designed to 

15 register with and optionally receive a portion of the sleeves 156. A hole 236 is provided at the 
bottom of each pocket 234 that registers with a respective one of the holes 158. A hole 238 is 
provided in the bottom of the cup-like portion 184 that registers with the post member 122 when 
the modules 106 and 108 are assembled together. The opening 238 is sized to provide clearance 
for the post member 122 of the actuating member 112. Another opening 240 is provided in the 

20 catch member 164 adjacent the inclined surface 166 that registers with the opening 238 and the 
post member 122 when the catch member 164 is in the disengaged position. The opening 240 is 
located such that is at the bottom of the inclined surface 166 as viewed from the position of the 
post member 122. This arrangement allows the post member 122 to be made arbitrarily long 
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such that a range of thicknesses for the door 102 can be accommodated between the flanges 130 
and 232 while the actuator module 108 remains capable of actuating the latch module 106. The 
inclined surface 166 at least partially covers the opening 238 such that at least a portion of the 
inclined surface 166 is in registry with the post member 122 when the catch member 164 is in the 
5 engaged position. 

The plurality of holes 236 are distributed evenly around the hole 238 with each hole 236 
being equidistant from the hole 238 and thus the longitudinal axis of the post member 122 when 
the modules 106 and 108 are assembled together. Thus, the holes 236 are distributed evenly 
along a circular arc having a center through which the longitudinal axis of the post member 122 

10 passes. In the illustrated embodiment there are four holes 236 at 90° intervals. 

The latch 100 is adapted for attachment to a first member, such as door 102, and the 
keeper rod 178 is attachable to a second member, such as door frame 104, as illustrated in Figs. 
84-86 and 91. The latch 100 secures the first member in a closed position relative to the second 
member when the latch 100 is attached to the first member, the keeper rod 178 is attached to the 

15 second member, and the keeper rod 178 passes through the pawl slot 172 with the pawl in the 
latched position. As mentioned previously, the door 102 has an opening 132 adapted for 
mounting of the latch 100 to the door 102. The first housing 1 10 is adapted to be mounted in the 
opening 132 in the door 102 such that the cup-like portion 128 passes into the opening 132 and 
the flange 130 abuts the exterior surface of the door adjacent the opening 132. Once the actuator 

20 module 108 is positioned in the opening 132 with the flange 130 abutting the exterior surface of 
the door 102, the latch module 106 can be secured to the actuator module 108 to thereby secure 
the latch 100 to the door 102. The latch module 106 can be secured to the actuator module 108 
by placing the plurality of holes 236 in registry with the plurality of holes 156. Appropriate 
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fasteners such as, for example, one or more self-tapping screws 242 can then be passed through 
the holes 236 and engaged to the holes 156 to secure the latch module 106 to the actuator module 
108. Once the latch 100 is mounted to the door 102 the second flange 232 abuts the interior 
surface of the door 102 adjacent the opening 132. 
5 The first flange 130 is too large to pass through the opening 132, and the second flange 

232 is too large to pass through the opening 132. Accordingly, a portion of the first member, in 
this example the door 102, adjacent the opening 132 is captured between the first flange 130 and 
the second flange 232 when the latch 100 is attached to the first member with the second housing 
160 secured to the first housing 110. 

10 It should be apparent that because the holes 156 and 236 are evenly distributed about the 

longitudinal axis of the post member 122 and are equidistant from the longitudinal axis of the 
post member 122, the holes 156 and 236 can be brought into registry with one another with the 
latch module 106 in any one of a plurality angular orientations relative to the actuator module 
108, wherein the angular orientations are determined as a relative rotation about an imaginary 

15 axis coincident with the longitudinal axis of the post member 122. In addition, the post member 
122 will be in the same position relative to the latch module 106 with the latch module 106 
secured to the actuator module 108 in every one of the plurality of angular orientations. 
Moreover, the latch 100 will remain fully operational with the latch module 106 secured to the 
actuator module 108 in every one of the plurality of angular orientations. Thus, the latch 100 has 

20 multi-directional capability. Furthermore, this multi-directional capability is obtained without 
the user having to modify either the latch module 106 or the actuator module 108 and without the 
user having to specially position any part of either module relative to the parts respective module 
prior to assembly of the latch 100. A further feature of the latch 100 is that during operation of 
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the latch 1 00 between the latched configuration and the unlatched configuration the latch module 
1 06 remains in the user selected one of the plurality of angular orientations relative to the 
actuator module 108. 

In the illustrated embodiment, because there are four holes 156 and four holes 236 at 90° 
5 intervals, the latch module 106 can be secured to the actuator module 108 in any one of four 

separate angular orientations as illustrated in Figs. 1-30. The number of angular orientations can 
vary from two to a very large whole number limited by the number of holes that can fit along the 
same circular arc. For most practical application, however, four angular orientations is believed 
to be sufficient. Furthermore, if a plurality of holes are provided in one module that are 

10 equidistant from the longitudinal axis of the post member 122, then it would be sufficient to have 
at least one hole in the other module at the same distance from the longitudinal axis of the post 
member 122 to obtain multi-directional capability in the latch. However, for strength and 
security it is preferred to have the same number of holes in both modules. 
When the door 102 is being closed, the opening of the pawl slot 172 faces toward the keeper rod 

15 178 and is unobstructed by the lateral sides of the U-shaped indentation 182. As the door 102 is 
slammed shut, the keeper rod 178 impacts the pawl 162 causing the rotation of the pawl 162 
toward the latched position shown in Fig. 84. As the pawl 162 rotates toward the latched 
position the keeper rod 178 is received in the pawl slot 172. At this time the catch member 164 
is partially retracted because the lug 192 pushes the catch member 164 out of the way as the pawl 

20 162 rotates toward the latched position. As the pawl 162 rotates to the latched position, the lug 
192 clears the catch member 164 allowing the catch member 164 to extend to the engaged 
position under the bias of spring 226 and move behind the lug 192. Once the catch member 164 
is in the engaged position it catches the catch surface 168 of the projection 192 to keep the pawl 
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162 in the latched position illustrated in Fig. 91 Fig. 84 is a cross sectional view of a latch 
according to the present invention shown with the handle folded-down and the pawl in the 
latched position but with the lock plug unlocked. 

, thus securing the door 102 in the closed position. 
5 It should be noted that the term user as used in the claims refers not just to an end user of 

the latch but also to an original equipment manufacturer that installs the latch in his or her 
product. Also, the term housing is broadly used in the claims with respect to a given module to 
denote any structure that maintains the parts of that module in operational relationship, except 
where the claim recites specific structural features of the module housing. Furthermore, the 

10 holes in at least one module may be replaced by elongated slots that extend along the same 
circular arc defined by the holes of the other module. Alternatively, the modules may be 
clamped together eliminating the need for holes or slots in one or both modules. 

The handle 1 14 can be locked in the folded-down position by using a key to turn the lock 
plug 1 16 to the locked position. In the locked position the longitudinal axis of the channel 150 is 

15 parallel to the axis of rotation of the handle 114. In this position, the sides of the channel 150 
interfere with a projection 244 projecting upward into the channel 150 from the bottom of the 
base 120 of the actuating member 112. When the lock plug is turned to the unlocked position by 
an appropriate key, then the longitudinal axis of the channel 150 is perpendicular to the axis of 
rotation of the handle 114. In the unlocked position, the open ends of the channel 150 allow the 

20 projection 244 to clear the channel 150 as the handle 1 14 is moved to the raised position, thus 
unlocking the handle 1 14. 

Another feature of the latch 100 is that if the lock plug 1 16 is turned to the locked 
position with the handle 1 14 in the raised position then the projection 244 interferes with the land 
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246 on one side of the channel 150 to maintain the handle 1 14 in an intermediate position 
between the raised position and the folded-down position when the handle is released by a user 
from the raised position with the lock plug in the locked position, while the handle 1 14 is in the 
intermediate position, the user can freely unlatch the door for frequent access with the handle 
5 114 affording a convenient grip in the intermediate position. When the user wishes to finally 
lock down the handle, the user has to push down the handle toward the folded-down position 
with sufficient force to overcome the biasing force of the spring 126 to push the handle to the 
folded-down position and in the locked condition without having to use a key. Thus, the 
projection 244 also provides a detent for maintaining the handle 1 14 in an intermediate position 
10 temporarily. 

It is to be understood that the present invention is not limited to the embodiments disclosed 
above, but includes any and all embodiments within the scope of the appended claims. 



